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The transverse arch extends from the first to the fifth metatarsal head, 
and is essential for the weightbearing function of the foot, and for the gait of 
man. Flattening out of the arch may arise from: 1) malformations, such as ata-
vistic foot, pes arcuatus, shortening of metatarsals; 2) morbid conditions such 
as poliomyelitis, spastic paralysis, Friedreich's disease, aseptic necrosis of 
the metatarsal heads, rheumatic processes; 3) traumatic lesions of the fore-
foot, metatarsal bones, lower limb and spinal nerves, mechanical overstrain 
of the feet in adolescence, poorly fitting and tight footwear and; 4) systemic 
diseases productive loosening of the ligamentary apparatus of the foot etc. 
According toTzirkunova (1974), the transverse arch of the foot flattens out 
in 63.4 per cent of the individuals aged above 50 years. 
Clinically the condition is manifested with heaviness and pain in the 
forefoot, particularly during walking and standing. On examination it is estab-
lished that the transverse arch is flattened out, and the heads of the metatar-
sals strike the ground during upright position, or even may be everted; in the 
latter case the anterior portion of the foot is supported on the midtarsal heads 
alone. Over the plantar surface at the level of second and third metatarsal 
heads, a varying in size, painful callus is formed. Occasionally, the toes are 
in hyperextension at the metatarsophalangeal joints, and flexion at the inter-
phalangeal joints. The forefoot is enlarged and therefore interferes with the 
wearing of normal shoes. Often, in the first metatarsophalangeal area hallux 
valgus develops with the characteristic "exostosis" and painful bursa. A si-
milar formation may develop also in the fifth metatarsophalangeal joint, and 
on the dorsal aspect of the toes. Not infrequently, the flattened out arch is 
diagnosed as a "metatarsalgia". Because of the pains and easy fatigability,, 
the patients abstain from walking long distances, and use orthopaedic shoes 
or supports for transverse arch elevation. 
Apart from the X-ray of the forefoot in front and side view, a projection 
is required with toes resting against the cassette at maximum flexion of the 
metatarsophalangeal joints, and direction of the tubus from behind and above 
to forward and downward. Thus all heads of the metatarsals are revealed, and 
their contours define the shape of the transverse arch. 
Usually, treatment is begun with conservative methods such as exercises 
for flexion and extension of the forefoot and toes, physical therapy, orthopae-
dic supports and custom footwear for sustaining the transverse arch. 
The surgical management of the flattened transverse foot poses difficult 
problems. Numerous operative procedures have been suggested for the forma-
tion of a transverse arch, namely: resection of metatarsal heads or proximal 
phalanges. Also metallic wires, metallic bands, fascial bands, tendons or thick 
threads are passed around the metatarsals and their heads, and by means of 
tightening the creation of a transverse arch is aimed. 
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Personal operative procedure (1965): elevation of the second or third me­
tatarsal head through active pull exerted by the extensor and tibialis anterior 
tendon. 
This operation is indicated in patients with flattened out transverse arch 
where the passive formation of the arch is possible through exerting pressure 
on the plantar surface, at the level of second or third metatarsal head. The r i ­
gid type of flattened transverse arch is a contraindication for the intervention. 
It is impossible to maintain the normal position of the transverse arch 
with the force of the common extensor tendon alone since a much greater 
strength is required. According to Fick's table for muscular force assessment, 
the common extensor of the toes has force amounting to 2.12 kg; after adding 
the tibialis anterior muscle (4.70 kg), a summed up power is obtained amoun­
ting to about 6.82 kg — sufficient to form and maintain the transverse arch. 
The operation is executed under general or lumbal anesthesia at dosed 
hemostasis of the respective limb. Two incisions are made. The first one is 
long 8 cm, and runs longitudinally along the dorsum of the foot, following the 
path of the second or third metatarsal and metatarsophalangeal joint. The 
second incision runs along the inner border of the foot, and follows the course 
of the tibialis anterior tendon. Through the first incision the long extensor ten­
don of the second or third metatarsal is identified and divided obliquely at 
its distal portion, in the area of the proximal phalanx. The distal end of the 
severed extensor tendon is sutured to the short extensor tendon to preclude 
eventual drooping of the toe. A bone channel is drilled at the base of the me­
tatarsal head through which the free end of the extensor tendon is passed. 
The second incision, with length 7.8 cm, exposes the distal part of the 
tibialis anterior tendon. The latter is desinserted as distally as possible to­
gether with a fascial-aponeurotic band. It is transferred through a subcuta­
neous tunnel between the two incisions towards the extensor tendon. Dur­
ing formation of the tunnel and transposition of the tibialis anterior tendon, 
no twisting should be allowed in order to secure its correct alignment from the 
ankle to the dorsum of the foot. 
The tibialis anterior tendon is thicker and shorter than the extensor ten­
don, and therefore it is not in a position to reach the metatarsal head. Hence, 
in the very beginning the extensor tendon is passed through two channels in 
the m. tibialis anterior tendon, rendering possible an interlaced suture be­
tween the two tendons; next the extensor tendon passes through a metatarsal 
bone channel. At the same time, the assistant exerts compression with a thumb 
on the plantar surface of the metatarsal head, and thus supports the passively 
shaped transverse arch. This enables the surgeon to reattach the inverted up­
wards and well stretched extensor, after passing through the bone channel, 
to its own tendon, or to the distal end of the tibialis anterior tendon. In this 
fashion the two tendons form a loop, endowed with a greater strength, and 
capable to actively sustain the transverse arch of the foot after the operation. 
Strong thread or perlon is used for suturing. After closure of the incisions, a plas­
ter cast with walking caliper is applied in maximum dorsal flexion of the foot 
and properly shaped transverse arch. Plaster cast immobilization is removed 
within 3-4 weeks when orthopaedic supports for the transverse arch are pres­
cribed for some period of time. The painful plantar callus disappears sponta­
neously after the formation of transverse arch. In patients with pes planus trans-
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versus associated with hallux valgus, resection of exostosis is also performed 
during the operation (Fig. 1, 2). 
A series of forty patients including 15 men and 25 women, with 47 flat-
tened out transverse arches underwent treatment using the operative technique 
Figs. 1, 2: The foot after the formation of transverse arch and resection of the exostosis. 
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described. In seven a bilateral involvement of the feet was present, in 24 — 
rightside, and in 9 — leftside. The age of the patients varied in the range 3 to 
52 years. They underwent operation mostly for complaints of pains, ina­
bility to walk on longer distance, and impossibility to wear normal shoes. 
In those presenting with hammer-toe as a concomitant condition, correction 
of all toe deformities was invariably achieved after the operation. Painful plan­
tar callosities, established in 27 patients, disappeared within 2—5 months 
of surgery. In one patient, on removal of the plaster cast, skin excoriation was 
present in the area of the taut tibialis anterior tendon, along the anterior as­
pect of the ankle, healing by second intention. In another adult patient, af­
ter the operation, Zudeck atrophy of the foot skeleton developed, subsiding 
within 5—6 months. 
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Ф О Р М И Р О В А Н И Е П О П Е Р Е Ч Н О Г О СВОДА СТОПЫ 
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Р Е З Ю М Е 
Лечение спада поперечного свода стопы является трудной проблемой. 
Существуют различные оперативные техники. Одни авторы резецируют ме-
татарзальные головки или проксимальные фалланги, другие используют 
проволоку, нитки, ленты из фасции или сухожилий, которыми связывают 
и притягивают первую к пятой метатарзальной кости в целях создания 
свода. 
Наша оперативная техника приподнимает вторую и третью метатар-
зальную головку путем активного оттягивания в дорзальном направлении 
при помощи экстензорного сухожилия соответствующего пальца, усилен­
ного сухожилием передней большеберцовой мышцы. По этому способу 
оперированы 40 больных с 47 стопами со спадом поперечного свода. Был полу­
чен хороший поперечный свод, а плантарная мозоль, которая существовала 
у 27 больных, отпала самостоятельно в течение 2—5 месяцев после операции. 
У двух больных появилось осложнение: экскориация кожи в области го­
леностопного сустава в результате прижатия гипса на сухожилие передней 
большеберцовой мышцы и Зудековая атрофия, которые прошли. 
